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CATALOG OF PRECISELY REDUCED OBSERVATIONS 

1. INTRODUCTION 

n 

a 

This catalog is the 17th in  the se r i e s  of SA0 Special Reports listing the 

positions of art if icial  satell i tes as obtained by the SA0  Photoreduction Divi- 

sion f r o m  the precise  reduction of the films taken at the 12  Baker-Nunn 

Camera  Stations. These catalogs appear regularly and in the same form, 

each covering periods of 3 months of observations on satell i tes tracked by 

the Observatory. Each catalog includes all precisely reduced observations 

made during that period that have been checked and found to be without s ig -  

nificant e r r o r  s. 

These observations can be independently checked by determining their  

residuals f rom the best obtainable orbits. In practice, however, this is not 

so  simple, since the best  orbits can be obtained only by the use of the same 

observations that are being checked. Thus we compute orbits regularly f rom 

only the precisely reduced observations, and evaluate those that deviate con- 

siderably f rom the orbits. 

o r  not their  new residuals meet  standards for  publication. 

Then, the positions a r e  used again to tes t  whether 

Only orbits with a standard deviation F of one observation not exceeding 

f 2 0 "  are used as reference; on the average, the standard deviation is only 

between f 5 "  and f l 0 " .  

examined to find whether the e r r o r  is due to  the observation o r  to the poor 

accuracy of the orbit. 

All observations with residuals l a rge r  than f l 0 "  are 

This work was supported by grant NsG 87-60 f rom the National Aeronautics 
and Space Administration. 
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The present catalog includes 425 observations of Satellite 1959 a1 

(Vanguard 2), 562 observations of Satellite 1959 ql (Vanguard 3), 937 obser-  

vations of Satellite 1960 1,2 (Echo 1 Rocket Body), 181 observations of Satel- 

lite 1961 01 (Transi t  4A), 133 observations of Satellite 1961 02 (Injun), 2246 

observations of Satellite 1961 a61 (Midas 4), 524 observations of Satellite 

1962 a~ 1 (Telstar l),  1041 observations of Satellite 1962 p1.1 (Anna lB),  

158 observations of Satellite 1962 p v l  (A15 Relay), 612 observations of 

Satellite 1963 13A (Telstar Z ) ,  and 364 observations of Satellite 1963 26A 
(Geo p hy s ic s Re s e a r  c h) . 

The observations (both in position and in  time) were reduced essentially 

by the method explained by the la te  K. Lassovszky in  SA0 Special Report 41 
(Lassovszky, Weston, Pardue, Bullis, and Zadunaisky, 1960). All the 

measurements have been made with two-screw Mann comparators. 

Although the Baker-Nunn cameras  can achieve a n  accuracy better than 

f 2 "  in the positions (Lassovszky, 1961), the average results may not be so  

accurate. 

obtained from the reduction, a standard deviation of f4"  is assigned. 

seconds of a r c  is probably an  upper l imit  on the standard deviation of a 

position. 

Until every position can be given with i ts  proper uncertainty as 

Four  

The time accuracy of the observations depends primarily on the stability 

of the station clock and on the reception of the time signals. Uncertainties 
have been estimated according to these cr i ter ia ;  they vary f rom fO. 5 msec  

to f20 msec, with an average value of f 2  msec.  

In  order  to expedite processing of the observations, w e  have found it 

necessary to employ a "smoothed preliminary" A. 1 t ime system in the r e -  

ductions. The A. 1 times reported for  all observations in this catalog have 

been derived by employing the following reductions f r o m  the WWV emitted 

time system to our smoothed preliminary A. 1 system: 
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F o r  the Period 

1963 Jan. 01. 0-1963 Nov. 01. 0 
1963 Nov. 01.0-1964 Jan. 01.0 

where t is in Modified Julian Days, i. e., Julian Days minus 2,400, 000. 5 

A. 1-WWV Emitted 

27292725 + 0.001118458 (t - 38,030.0) 
2f392725 t 0.001118458 (t - 38,030.0) 

days. 

The format of the catalog is as follows: 

The first column gives the year,  month, and day of the observation. 

The second column gives the t ime of the observation in  hours, minutes, 

and seconds in the smoothed preliminary A. 1 system. 

The third column gives the root mean square (RMS) (standard e r r o r )  of 

the time expressed in  milliseconds. 

The fourth gives the topocentric right ascension expressed in  hours, 

minutes, and seconds of t ime; and the fifth, the topocentric declination in  

degrees, minutes, and seconds of a rc .  

equator and equinox of 1950. 0, in  the fundamental system of the FK4 (Fricke 

and Kopff, 1963). All satellite positions after August 31, 1962, have been 

reduced with the SA0 Star Catalog, which is in the FK4 system. 

tions have not been corrected fo r  parallactic refraction; correction will hardly 

ever  exceed 2". 

These positions refer  to the mean 

The posi- 

The sixth column gives the standard e r r o r  (RMS) of the position expressed 

in  seconds of a rc ,  always 4 in this catalog. 

The seventh column gives the station number. 

The eighth column gives the film and f rame number. 

The ninth column gives the observation number assigned by SAO. 

Table 1 gives the station location and number, and the x, y, z coordinates 

referenced to the SA0 Standard Earth ellipsoid, f = 1 /298.25 and a = 6.3781 55 Mm. 

The description of the station coordinates and the datum to which they were 

connected by standard geodetic surveying techniques are given by Veis (1964). 
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Table 2 shows the values of the t e s se ra l  harmonics used. The data for 

the tables were obtained using DO1 3. 7 and include the use of lunisolar per-  

turbations and t e s se ra l  harmonics. 

These observations a r e  available on either punch cards  o r  on the use r ' s  

magnetic tape. All  inquiries should be addressed to: 

Data Division 
Smiths onian Astrophysical Observatory 
60 Garden Street  
Cambridge, Massachusetts 021 38 

This catalog i s  the resul t  of the work of many members  of the staff of 

the Satellite-Tracking Program of the Smithsonian Astrophysical Observatory, 

who contributed in different capacities. 

fo r  publication were done by Mr. Pe ter  Caliri,  Data Division, and Mrs. 
Janice MacDonald and members  of the Data Section, Photoreduction Division. 

The final checking and preparation 
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Table 1. Station coordinates 

Station no. 

9001 

9002 

9003 

9 004 

9005 

9006 

9007 

9008 

9009 

901 0 

901 1 

9012 

9023 

9114 

9115 

9117 

-1.535759 

5. 056126 

-3. 983750 

5. 105593 

-3. 946697 

1. 018205 

1. 942769 

3. 376882 

2. 251 820 

0. 976282 

2.280575 

-5.466055 

-3.977738 

-1. 264846 

3. 121268 

-6. 007395 

-5. 166995 

2. 716485 

3. 743101 

-0. 555232 

3. 366286 

5.471 100 

- 5. 804078 

4.403985 

-5. 816915 

-5.601 389 

-4.914569 

-2.404275 

3. 7251 15 

-3.466880 

0. 592616 

-1. 111893 

3.401 041 

-2. 775816 

-3.275593 

3. 769674 

3.698843 

3. 109614 

-1. 796961 

3. 136254 

1. 327164 

2. 880242 

-3.355457 

2.242 170 

-3. 303060 

5. 185464 

5. 512673 

1. 825725 

Stations 

Organ P a s s ,  New Mexico 

Olifantsfontein, South Afr ica  

Woome ra, Austral ia  

San Fernando, Spain 

Tokyo, Japan 

Naini Tal,  India 

Arequipa, P e r u  

Shiraz,  I ran  

CuraGao, Netherlands Antilles 

Jupi ter ,  Flor ida 

Villa Dolores,  Argentina 

Maui, Hawaii 

Island Lagoon, Australia 

Cold Lake, Canada 

Oslo, Norway 

Johnston Island 
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1-9 October 1963 Satellite 1959 Alpha 1 
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Satellite 1959 Alpha 1 9-26 October 1963 
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26 October-4 November 1963 Satellite 1959 Alpha 1 
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Satellite 1959 Alpha 1 4-10 November 1963 
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Satellite 1959 Alpha 1 10-14 November 1963 
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14-18 November 1963 Satellite 1959 Alpha 1 
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18-22 November 1963 Satellite 1959 Alpha 1 
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22 November-I1 December 1963 Satellite 1959 Alpha 1 
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1 1  -23 December 1963 Satellite 1959 Alpha 1 
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Satellite 1959 Eta 1 23-27 October 1963 
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Satellite 1959 Eta 1 20-28 December 1963 
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Satellite 1960 Iota 2 1-5 October 1963 
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Satellite 1960 Iota 2 

. 
1 1 - 1 4  October 1963 
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Satellite 1960 Iota 2 14-18 October 1963 
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18-21 October 1963 Satellite 1960 Iota 2 
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Satellite 1960 Iota 2 22-27 October 1963 
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Satellite 1960 Iota 2 27 October-2 November 1963 
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Satellite 1960 Iota 2 3-6  November 1963 . 
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Satellite 1960 Iota 2 9-12 November 1963 
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Satellite 1960 Iota 2 12-14 November 1963 
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Satellite 1960 Iota 2 14-19 November 1963 
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Satellite 1960 Iota 2 19-24 November 1963 
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Satellite 1960 Iota 2 24-29 November 1963 
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29 November-& December 1963 Satellite 1960 Iota 2 
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Satellite 1960 Iota 2 6-1 5 December 1963 
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16-22 December 1963 Satellite 1960 Iota 2 
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Satellite 1960 Iota 2 22-27 December 1963 
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Satellite 1960 Iota 2 28- 31 December 1963 . 
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7 October-6 November 1963 Satellite 1961 Omicron 1 
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Satellite 1961 Omicron 1 6-11 November 1963 
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Satellite 1961 Omicron 1 11Novembe~-4 December 1963 
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Satellite 1961 Omicron 1 6-29 December 1963 . 
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Satel l i te  1961 Omicron 2 1 October-6 November 1963 
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Satellite 1961 Omicron 2 6 - 2 9  November 1963 
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Satellite 1961 Omicron 2 29 November-31 December 1963 
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Satellite 1961 Alpha Delta 1 1 - 5  October 1963 
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Satellite 1961 Alpha Delta 1 5-9 October 1963 
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Satellite 1961 Alpha Delta 1 9-12 October 1963 
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Satellite 1961 Alpha Delta 1 12-16 October 1963 
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Satellite 1961 Alpha Delta 1 16-20 October 1963 . 
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Satellite 196 1 Alpha Delta 1 20-23 October 1963 . 
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Satel l i te  1961 Alpha Delta 1 23-26 October  1963 
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Satellite 196 1 Alpha Delta 1 26 October 1963 . 
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Satellite 1961 Alpha Delta 1 26 October 1963 
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26-27 October 1963 Satellite 1961 Alpha Delta 1 
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Satellite 1961 Alpha Delta 1 27 October 1963 
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27-28 October 1963 Satellite 1961 Alpha Delta 1 
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Satellite 1961 Alpha Delta 1 28 October 1963 
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Satellite 1961 Alpha Delta 1 28-29 October 1963 

* 
0 

In 
9 
0 

5 O d d N N  
Nr -NPN 
m o m o v I  
mcaa3caca 

d N 9 0 N  

O O Q O *  m m m m *  
c a c a m m e  

m r - * c a m  
00000 

e m m s m  
00000 

d * m m m  
00000 

o d d d o  m m o m m  
0 z 
W r 
E 
b. 

a m r - m r - m  m e m m m  
m m m m m  
N d N d N  

eeoom 
cacacamrr * * * e m  
N N m m c r  

r - m r - m r -  m m  e m  01 
m m m m m  
-4N-IN-l 

z 
0 
I- 

I- 
Y, 

c( 

a 
r - m r - m m  
00000 
00000 m m m m m  

d d N N 6  c a c a c a c a 9  
00000 
00000 m m w m m  

mr-  01- 01 
o=Io=Io 
00000 w m m m m  

- 4 d O O O  
00000 O I m m m m  

00000 
00000 m m m m m  

* e * * *  ***e* ****e ***e* ***e* 

d d d - t d  d d d d d  

@ Q Q i n \ a 3  
9 N 9 N 9  
NNNNN 
99999 ..... 
O m Q 9 9  
d 4 d N N  

0 0 0 0 0  
m m m m m  
Q Q Q Q m  

a * m i n r  
90d90 
N - t N N d  
9 9 9 9 9  ..... 
N O O O Q  
*inininin 

0 0 0 0 0  
m n m m m  

Q o 3 Q Q Q  

0 0 0 0 0  

L Q ~ Q I ) ~ J ( D  

m m m m m  a**** 
m m m m m  
00000 
d d d d d  

O O Q Q O 3 Q  
NNNNN 

Q Q m Q Q  
NNNNN 

Q Q Q Q Q  
NNNNN 

m m m m m  
NNNNN 

00000 
ddd-td 

00000 
d d - t d d  

00000 
ddddd 

00000 
- tdddd 

00000 
d - t d d d  

73 



29 October 1963 Satellite 196 1 Alpha Delta 1 
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Satellite I961 Alpha Delta 1 29 October 1963 
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Satellite 1961 Alpha Delta 1 29 October 1963 
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Satellite 1961 Alpha Delta 1 29 October 1963 
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Sallite 1961 Alpha Delta 1 29-30 October 1963 . 
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Satellite 1961 Alpha Delta 1 30 October 1963 . 
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30 October-1 November 1963 Satellite 1961 Alpha Delta 1 
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1 - 3 November 1963 Satellite 1961 Alpha Delta 1 
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Satellite I961 Alpha Delta 1 3-4 November 1963 
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Satellite 1961 Alpha Delta 1 4-5  November 1963 . 
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Satellite 1961 Alpha Delta 1 5-7 November 1963 
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Satellite 1961 Alpha Delta 1 7-8 November 1963 
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Satellite 1961 Alpha Delta 1 8-9 November 1963 

m N e m *  
* + O l - +  
S N O N N  
m N N N N  

e o D m e m  
N O l - P O  
U O N N O  
NNNNN 

n o r e m  
d + l - d Q L  
01-I-Or- 
N No) 

* u \ N m *  
0 0 0 0 0  

m m a m m  
00000 

* m S m m  
0 0 0 0 0  

* V I V I 9 9  
00000 

l - o m a l -  
o ? - o o o  

F-OI -o l -  
O d O d O  
00000 * m m m m  

(r-0000 
O d d d d  
00000 m m m 0 . m  

0 0 m t n - n  
d d 0 J O  
0 0 3 0 0  
6 m P m P  

9 9 m 9 9  
00000 
00000 m 3 r m - m  

m m S S m  
00000 
00000 
m C F m o l - 3  

m e s m 9  
00000 
00000 
m 3 r m C F m  

S m S e m  
00000 
00000 m m m p m  

m e 9 m l -  
00000 
00000 m m m m m  

* * * * *  *e*** * * * * e  * * u * *  ***e* * * * * e  

d d d d d  

~ 0 4 m m  
a m m a *  m e m r n e  
+ F - + + +  ..... 
O Q Q 9 9  
m d t n  

d N N m m  
NNNNN 

m m m m m  
NNNNN 

N m e m m  t - m o m 0  

~ D * . ~ N N  

m N m N m  
++++I- 

M V I M  

..... 
o m m ~ ~  u o m o u  
N ~ N ~ N  
I-++++ 

O O Q ~ Q  
..... 

d d 4 d N  

+ + m m m  
m m m m m  
0 0 0 0 0  
NNNNN 

m N N N N  
m a * * *  
00000 
NNNNN 

o m m o o  
N N N ~ ~  

00000 m m m m m  
+++I-+ 

m 
9 m 
4 

86 



9-10 November 1963 Satellite 1961 Alpha Delta 1 
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Satellite I961 Alpha Delta 1 ,IO November 1963 
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10 November 1963 Satellite 196 1 Alpha Delta 1 
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Satellite 1961 Alpha Delta 1 10-11 November 1963 . 
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1 1  November 1963 Satellite 196 1 Alpha Delta 1 
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Satellite 1961 Alpha Delta 1 1 1-1 2 November 1963 . 
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Satellite 1961 Alpha Delta 1 1 2 - 1 3  November 1963 
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13 November 1963 Satellite 196 1 Alpha Delta 1 
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Satellite 196 1 Alpha Delta 1 13-14 November 1963 
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Satellite 1961 Alpha Delta 1 14 November 1963 . 
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Satellite 1961 Alpha Delta 1 14- 1 5 November 1963 
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Satellite 1961 Alpha Delta 1 15-16 November 1963 
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16-17 November 1963 Satellite 1961 Alpha Delta 1 
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Satellite 1961 Alpha Delta 1 17-19 November 1963 
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Satellite 1961 Alpha Delta 1 19 November 1963 
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Satellite 1961 Alpha Delta 1 19-20 November 1963 

o l m o m r u  

. ~ 9 r - r - m  
0 00 000 
L 

m o l m m d  
00030 

a w r r n m  
00000 

* N N r n r n  
00000 

U 4 l n l n 9  
00300 

Q f - b * v I  
00000 

sr-P-orn 
O O O d O  

* o - ? o *  
90909 

w l n m l n c r l n  

i 
0 
M - o m . n m ~  
t- 0 0 30 0 a o o a 0  o 
c 3.319331 
nm 

m * m - n r n  
00000 
0 0 3 0 0  * m m 3 *  

a m a m 9  m . o m - n m  
00030 00300 
00300 3 0 0 3 0  
* > > > a  m m 3 m J I  

***.tu 

0 
9 o l n m m  

0 W 4 - d  

~ ~ l n m u  

m m m ~  

m u r s s  

..... 
hllnu m 
* 9 * l n N  
* Q . t P - V I  

102 



Satellite 1961 Alpha Delta 1 20-22 November 1963 
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Satellite 1961 Alpha Delta 1 22 November 1963 

e r -mmmu.  
0 00000 
2 

* r - * u . m  
00000 

. - r r ( m ~ r  
N O O @ O  

* I n m a r -  
00000 

u . d O . d P  
O d O d O  
0 0 0 0 0  
93.93.0) 

m o m o m  
O d O d O  
0 0 0 0 0  
0 ) 0 ) P P ( r  

m o m o m  
a d o d o  
5 0 0 0 0  
P C b P r n 3 .  

Odd00 
0 0 0 0 3  
30) 3.0.0) 



Satellite 1961 Alpha Delta 1 22-27 November 1963 
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Satellite 1961 Alpha Delta 1 27-28 November 1963 
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Satellite 1961 Alpha Delta 1 28 November-12 December 1963 
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Satellite 1961 Alpha Delta 1 12-21 December 1963 
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Satellite 1961 Alpha Delta 1 21-30 December 1963 
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Satellite 1962 Alpha Epsilon 1 1-12 October 1963 
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Satellite 1962 Alpha Epsilon 1 12-17 October 1963 
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Satellite 1962 Alpha Epsilon I 18-23 October 1963 
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Satellite I962 Alpha Epsilon 1 23 October-4 November 1963 
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Satellite 1962 Alpha Epsilon 1 4-1 4 November 1963 
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Satellite 1962 Alpha Epsilon 1 14-21 November 1963 
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Satellite 1962 Alpha Epsilon 1 22-30 November 1963 
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Satellite 1962 Alpha Epsilon 1 30 November-6 December 1963 
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Satellite 1962 Alpha Epsilon 1 6-13 December 1963 
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Satellite 1962 Alpha Epsilon 1 13-20 December 1963 
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Satellite 1962 Alpha Epsilon 1 20-25 December 1963 
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Satellitg 1962 Alpha Epsilon 1 25-31 December 1963 
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Satellite 1962 Beta Mu 1 1-9 September 1963 
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Satellite 1962 Beta Mu 1 9-12 September 1963 
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Satellite 1962 Beta Mu 1 13-15  September 1963 
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Satellite 1962 Beta M u  1 15-17 September 1963 
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Satellite 1962 Beta Mu 1 17-21 September 1963 
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Satellite 1962 Beta Mu 1 21-25 September 1963 
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Satellite 1962 Beta Mu 1 26 September-1 October 1963 

N O ~ ~ J  

m m m m m  
r-010.mln 
m l n l n m m  

m 4 m 9 0 1  
0.01IcIlAO 
lnlnmOoD0 
m m m m m  

m a d r u m  

m m m m m  
9 N 0 1 m 0 1  
m 0 1 N N N  

4 l n 9 d r C  
0.01019N 
NNlnIn01 
m m m m m  

m m  m m  m 
00000 

e O m N 4 4  
0 0 0 0 0  

9 N m N . Y  
0 0 0 0 0  

QNm(CV\  
00000 

9 ~ 4 r - m  
00000 

w d r u m r n  
00000 

01r-lnlnln 
0 0 0 0 0  

i n m 4 m s  
00000 

m m m 9 4  
00000 

r -N* * l -  
0 . 0 0 O J  
N m m m a  
4 J 4  

* i tddd 
0 0 0 0 0  
0 0 0 0 0  
em0.0 .01  

d d d d 9  
00000 
30000 
0.0.0.0.0. 

9 4 4 4 . 4  
00000 
00000 
m m 9 m 0 .  

m r - m m 4  
0 0 0 0 0  
0 0 0 0 0  
m 3 m 0 . 0 1  

U4NN-4 
O O d d O  
00000  
0.0.0.010. 

944 .49  
00000 
00000 
0 . 0 . 0 . 0 . m  

9 - 4 4 4  
00000 
00000 
0 . m m 0 . 0 .  

4 4 i t s m  
4 4 0 0 0  
0 0 0 0 0  
01m0.010 

0.01mm4 o o o a o  
0 0 0 0 0  
m 0 . 0 . m 0 .  

* 4 m m m  m m i t 4 4  * * i t 4 4  a 4 4 4 4  i t * * * *  m m i t i t 4  4 4 * i t . t  

d P - O N l n  
mr-01-0.  ..... 
F N 0 9 4  

4 N l n r n  
m N N 9 4  

0 0 1 m o m  
P-u4r-9 

~m 4 4  

9 d O d 4  
NlnOOD4 

. . e . .  
0.9olno 
N m N l n d  

l n o l n o m  
m01,Nr-0. 
O e N N O  ..... 
4 d m m ~  
4lnlnln 

d dd d d ddddrl dddrld d d d d d  d d d d d  

~ c o P - 9 I n  
0 d 9 0 . N  
 darn^^ 
r - r - r l r - m  

m d  
..... 

lnN40.ln 

4 m r - r - 4  
m m m 4 4  

o s l n m w  
~ ~ m 4 m  

d0ddr-  mln 9 9 9 ..... 
l n N m 9 N  
r - o o m m  
S m 0 1 N N  ..... 
l - O N l n r n  
itlnlnitln 

4 m m 9 m  
0 9 4 l n N  
O d m 0 1 N  
O l n 9 9 r -  
oor-r-9 
r - r - C o 9 9  
N L n N  

..... 
N 4 9 9 0  
N N O O m  
w 9 l n l n m  
s m d d l n  ..... 
00dl-f- 
m m  

9 9 O N 9  
N d N N 4  

r - m o o 0  
m m m m  

~ m i n l n l n  

r - m m m m  
m d d m m  
~ l n l n 0 0  
N d d  

N 4 9 9 4  
4 m N N m  
NQlnlnN 

d d N  
N m d d d  
N d d N  

d m m m m  
NN 

99999 
N N N N N  

m m m m m  

m 
9 m 
d 

9 9 9 9 9  
NNNNN 

m m m m m  

Sl-r-r-r- 
NNNNN 

0.0.010.0. 

m m m m w  
NNNNN 

0.0.0.010. 

m m m 0 . 0 .  
NNNNN 

0.0.mm01 

0.01000 
N N m m m  
0.mm01m 

0 0 0 0 0  
m m m m m  
01010.010. 

128 



Satellite 1962 Beta M u  1 1-6 October 1963 
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Satellite 1962 Beta M u  1 6-12 October 1963 
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Satellite 1962 Beta Mu 1 
12-17 October 1963 
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Satellite 1962 Beta M u  1 17-22 October 1963 
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Satellite 1962 Beta Mu 1 22-27 October 1963 
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Satellite 1962 Beta Mu 1 27 October-3 November 1963 
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Satellite 1962 Beta M u  1 4-13 November 1963 
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Satellite 1962 Beta Mu 1 13-18 November 1963 
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Satellite 1962 Beta Mu 1 19-26 November 1963 
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Satellite 1962 Beta Mu 1 26 November-8 December 1963 . 
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Satellite 1962 Beta Mu 1 8-12 December 1963 
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Satellite 1962 Beta Mu 1 12-15 December 1963 
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Satellite 1962 Beta Mu 1 20-22 December 1963 . 
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Satellite 1962 Beta M u  1 22-29 December 1963 
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Satellite 1962 Beta Mu 1 
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Satellite 1962 Beta Upsilon 1 5-10 October 1963 
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Satellite 1962 Beta Upsilon 1 10-18 October 1963 
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1. 

S a t e h e  1962 Beta Upsilon 1 19 October-14 November 1963 
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Satellite 1962 Beta  Upsilon 1 16 November-30 December  1963 
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Satellite 1963 13A 1-8 October 1963 
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Satellite 1963 13A 8-11 October 1963 
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Satellite I963 13A 12-15 October 1963 
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Satellite 1963 13A 15-20 October 1963 
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Satellite 1963 13A 20-24 October 1963 
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24-30 October 1963 Satel l i te  1963 13A 
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Satellite 1963 13A 31 October-11 November 1963 
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1 1 - 1 7  November 1963 Satellite 1963 13A 
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17-22 November 1963 Satellite 1963 13A 
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Satellite 1963 13A 22-29 November 1963 

r l * m m m  
0 00000 z 

m * m * a  
00000 

m e r m r  
00000 

~ u m . t ~  
00000 

 mar 
00000 

w z O O C * d  

(r J 0 0 9 N  
LL NN NN OI 

a m u  r .t 
m m m r r  
o o o m m  
a r r - a a  
OIddNN 

~ m m * . r  
r o o o o  
o m m m m  
NNNNN 

a a r r o  
N N Q ~ ~  
a a m m r  
01OI4dN 

r r o L m m  
m m m m a  
00000 
NNNNN 

m m m r r -  
c l m m m m  
m a a r r  
01 51 3rd N 

010044 9999-4 
0 ~ 4 0 0  00000 
00000 0 3 0 0 0  
rnD0.0101 0151010101 

0101*u4 
00000 
00000 
mmm0101 

4 N N N N  
04-44 
00000 
0101mm01 

m r 
l y m  
I 

0 

- 
0 

0 
In 

.m 

159 



Satellite 1963 13A 29 November-5 December 1963 
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5-13 December 1963 Satellite 1963 13A 
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Satellite 1963 13A 13-21 December 1963 
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Satellite 1963 13A 22-31 December 1963 
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Satellite 1963 26A 2-14 October 1963 
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Satellite 1963 26A 14-18 October 1963 
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Satellite 1963 26A 18-26 October 1963 
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27 October-10 November 1963 Satellite 1963 26A 
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Satellite 1963 26A 1 1  -26 November 1963 
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Satellite 1963 26A 26 November-11 December 1963 
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Satellite 1963 26A 11-20 December 1963 
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20-29 December 1963 Satellite 1963 26A 
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Satellite 1963 26A 
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NO TICE 

This se r ies  of Special Reports was instituted under the supervision 
of Dr.  F. L. Whipple, Director of the Astrophysical Observatory of the 
Smithsonian Institution, shortly after the launching of the f i r s t  artificial 
ear th  satellite on October 4, 1957. Contributions come from the Staff 
of the Observatory. 

First issued to ensure the immediate dissemination of data for satel-  
lite tracking, the reports have continued t o  provide a rapid distribution 
of catalogs of satellite observations, orbital information, and prelimi- 
nary results of data analyses pr ior  to formal publication in the appro- 
priate journals. The Reports a r e  also used extensively for the rapid 
publication of preliminary o r  special results in other fields of as t ro-  
physics, 

The Reports a r e  regularly distributed to all institutions partici- 
pating in the U. S. space research  program and to individual scientists 
who request them from the Publications Division, Distribution Section, 
Smiths dnian As trophy s i c  a1 Ob s e r vat o r y, 
021 38. 
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